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(57) Abstract: A compound represented by the following formula (1) and a process for producing the compound. From this com- 
pound, a carbapenem derivative which has excellent antibacterial activity and is effective against a wide spectrum of bacteria can 
be safely and inexpensively produced. (1) [In the formula, R 1 represents hydrogen or a hydroxy-protecting group; R 2 represents hy- 
drogen, a carboxy-protecting group, or a carboxylic acid anion; Z l and 2? in combination represent oxygen or a carbonyl-protecting 
group, or one of Z 1 and Z 2 represents hydrogen and the other represents hydroxy or a protected hydroxy group; and Y represents 
oxygen or a group represented by P(R 3 ) 3 (wherein R 3 's may be the same or different and each represents optionally halogenated C^ 
alkyl or aryl optionally substituted by halogeno or C^ alkyl (the alkyl may have been substituted by halogeno).] 
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£#3£££^T*ft3?j&#^£ft£o *§F£b<«:> 5£ (A) oit^om. 
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36#8;f±N 5£ (i) ©<b^i»*x tuiBbfe^i (i) <Dit&m<Dmmjjmiz&t)m 

-5 c £ £ £ £ £^A,T* & § o 

*mmz&z>j$; (i) N s:(4) N s;(e).s:(8). ^itrs ( l 4 a) 
>>A-3->f;i/) [5, l-b] f7^;-;i/S^ftsij;i/ 

*&Wte&2>j£ (l) ®<bi^tJ£Jl^Tt#£fri3S; (A) o*;v/^Ali 

35 tK fro. MR S A> PRSPs >f >:7;Kn >V BteZtftf # Z^—VM 
^m^MV^k^tnM^J^mVX^^^tl^ WO 0 2/4 2 3 1 2 -*f £r$gfc:gg^ 
£*lTV^jS*?T&3o £££©i§##:^ *l£&fg<x DH P - 1 id^fbT & 

im m m 

Wth'J->A8. 6 k g(DykmfflL2. 0 2 - t - :/ h )V~F 

X J *3-)\s3-T^—)\s 1 . 3 3 kg©M*3^;i/$8«E2 L4JP^.«^bfco £© 
^Cfill 9~2 4°C-£^:JSt 1 . 3 5L&3. 5 B^IHlfrW'T^T b. I*lfi25. 

5±5°ct*i 4WfBg«#bfco mmn-t-h u 1 s og%m%.it&s 

5 3L^lfco *6fc7kJl*SP»3i^3L-C«ltfJU ^H^fc^rT^ 
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■C 2 HJgi&itlig&fTV^ 5 - ^D€ - 2 - t - ^ h + ^*M--'V7^ 

1 H — NMR (CDCla) 5:1. 40 (9H, s) , 4. 48 (2H, d, J 
= 6. 1Hz), 5. 16 (1H, brs) , 7. 51 (1H, s) 

5-^P^e-2 - 1 - 7 ^ 5 4 2 g® 

— ^iftl. 6L^ p«3?^4 0°C{3T4N-^m^^ :3 p-9->^M2. 3L 
*1. mF^miTU rtS2 3X:fc&3t;T*#bfco tfrfflbfc*g5i&3 

n^T^y— ;i/ • &^&3 9 4 g^fffeo 

'H-NMR (CDCL) 6:4. 37 (2H, s) , 7. 72 (1H, s) 

#!13 : . 5 -r/P^- 2 ^^^7^- ;i/ 

2-7U^f;V-5-7P^7y-;V-MI3 5 0 g^^xf;i/7L 
fc:$&#U ClCD^lc:^ h U>>A^ b3^> h*2 8%p<^y— ;i/^2 9 6ml*5 
«fcV3r»l 7 3ml^&in;tfc#U l*lM4 8 "CT* 5 B#Hm*# bfco «jET*«E 

*SH#«fttJ"r**Tf««l*«*bfc- »***#T*^*#bfcgL *ftBbfe^ 

Dt-2-*;V^l/7U^W7V-;H 8 9 g£f#fco £ £ 3 $t £ MS 

1 H-NMR (CDC la) 6:4. 71 (2H, d, J = 6. 6Hz) N 6. 5 
8 (1H, s)> 7. 59 (1H, sK 8. 29 (1H, s) 

M4 : 5-70^-2 -»;i/^;i/7^^f jl/f 7^-;i/ 

y >mr-7kmi-h y >>A-7jcfqt)4 . 5 Kg®* 6 hmmz 2 5. ^ 

7^f;^7^-;i/2 0 0 g*M3 0°GT«bfeo ^bth'J'7A4. OK 
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pH3ti%^^ HIK1. 4 9Kg&*ra*2#ra«#bfco MWEK^-h U •> 
A 5 0 0 g©*4 L^CKJtefi^trftJPitSJfe*^*^ 3 0 °C fiifc & # 

feo **fc*lLfcfcS*-C»IBU 6 °CT* 1 2 R#I@fll#bT*gIifb3*S CI hfc 
j; D 5 -/Df - 2 - *;K;i/7^^ 10 4. 4 g^ife, N 

5 - /nt- 2 ; ^f-jis^TV—fr 104 gic h;i/x.> i . o 

L^Stbt 9 0'°CfcijnH&Lfll#bfc« Rj»«-&«nc^^aiflsu > 6 5 . 8 g© h 
1 0 0ml^£;&n*|i»gT* 1 . 5lSSSJfUfc. a^lfc^ 0. 5 

ttpH6. 2fc:W£bM&:t^-;H . 5L. 1. 0 LT-JH&Jftffib7co ^^Ijl 
£l§rfo-fr 5 %«WtKs 2 0 %mt± h U £ A7j<?§$reJI&$G# U afoMBKR"^ 

1 :4M5 0 0mUM> bTfgH'fb^T 2 — 7*DA-f 5: V 

V [5, 1 -b] ;V5 7 . 6g^Hfco 

1 H — NMR (CDCla) d : 7 . 05 (1H, s) N 7. 48 (1H, s). 
7 . 9 6 ( 1 H, s) 

006 : 2 -yp'E- 7 -?ft;i^;W SffV T5 , 1 - bj ?-7V—))s 

7)V3>mfflMT, 2-fV=E'( $V S J [5, 1-b] ^7y-;i/3 0 0mg 
©ffifb^ ^ U > 3 m 1 ^ / A 7 ^ H 0 . 13ml, a-^ttMby 

>o. i5mi*M#iraiu 8 o°ct- 6^fP^ti^bfco s:^^^7jc*spx.>g: 

JfcfcflfJtS^ lN-zK^b±hU^A7jC^T-pH^l Ofcli^bfeo 

^■cwifflsu **UB*fiSiaAttfaKT?t5fe#bx i^?^i")A^iLfc. m 
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: WWL3-3~fr- 1:10) "CJSffit* & ci £ £ J; D 2 -r/n^e- 7 -*;i/^;W ^ 

*V [5, l-b] ^;-;i/2 2 3mg^feo 

1 H — NMR (CDCla) <? : 7. 66 (1H, sK 8. 02 (1H, sK 
9 . 9 0 ( 1 H, s) 

M7 : 2-/P : E-7-bFP^-> ( tf U > - 3 - ^ gvjW ^ g 2 

f 5 , 1 -bl ±Z2ln3L 
;p;i^>#HMT. 3 -3— KfcTU ^> 1 4 7mg©r t h*D77> 1 m 
xf;VT^>>^A/D^ KOlM-f h7hKD77>itO. 9 
ml^P^ SST*3 0M#l/feo ^CD^t3 2 -r/n^E- 7 ^ 
?V [ 5 , l-b] 9-7>V—fr 14 9 mgOf b^fc. h*P77>2mlit^iD 

tiz x t> 2 -yu^- 7 - (try s>>- 3 --r;v) tFn^^^^w^^; 

[5, l-b] f7^-;H4 7mg^fco 

1 H — NMR (CDC la) <? .: 6. 04 ( 1 H, s)s 7. 32-7. 36 (1 
H. m), 7. 84 (1H, s) x 7. 91 (1H, s). 8. 58 ( 1 H, d 
cL J = 2. 2, 4. 7Hz). 8. 67 ( 1 HU d N J = 2. 2Hz) 

jw^^; r5, l-b] 

2 _^p^-7- (tf U ^>-3 --f ;10 t: KD^^^H ^ [5, 1 
-b] f7V-;H. 0 5 gO^^l/tf^l/AT^ h* 3 Omlttt^^f V7D 
tr;i/ai^;VT^ > 3 . lml> h'Jx^S/iJ^ny K3. 0 m 1 ^Jltf^Qx.. 
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5.14 g£f#fco 

1 H — NMR (CDC la) 6 : 0. 59-0. 68 (6H, mK 0. 88-0. 
94 (9H, mK 5. 95 (1H, s). 7 . 25 (1H, dd, J = 4. 7, 
8. 0 HzK 7. 41 (1H, s), 7. 76 (1H, m) , 7. 83 ( 1 H, 
s) . 8. 5 0-8. 5 2 ( 1 H, dd, J = 2. 2, 4. 7Hz), 8. 72 
( 1 H, d, J = 2. 2Hz) 

ffi]9 : 2-^P^-7- (^U^>-3 -^f;v) ft;^— ;W ^ ffV T5, 1 
-bl ±ZVLz2k 

2 -^n^t- 7 - (if y 3 --r;i/) kFn^^fM^V [5, 1 

-b] f-yV—frB 4 5mg©Wf-l/>l 2ml^fc^Yb-r>^>6 4 
5mg£3jQ;U Mt2 2R$lfflfll#bfco * * ^ W hTfttaU 8Mb 

a-r^^^T? 2 -^o^7 - (ify^>-3 — f;i/) */i/at*=;w [5, 

1 -b] fT^J— JV4 4 8mg^ffco 

l H-NMR (CDCls) 6:7. 43-7. 47 (1H, m) , 7. 70 (1 
H, sK 8. 04 (1H, s), 8. 78-8. 85 (2H,m), 9. 72 
- 9 . 7 3 ( 1 H, m) 

m l o : 2-^P^e-7- (try 3 -^r;i/) ^^^vt^^^^fjw 

$^/T5, ljz-bJ_±Z2z=2k 

2 -7oA - 7 - (tf y 3 ->f ;i/) #;i/^n;W ^ £V [5, 1-b] 

?7V- ;H. 8 9 g®;c*y— ;i/2 5mlMMEl3@^0 . 8 6ml, ^3=- 

;i/th'7^>l. 9ml^SP^.fefWT-8 0°Cfcira^bl 8B$fgm#bfco Rfam 
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7- (tf U^>-3 -> f;i/) ^^^hK7yy>f;W^^; [5, 1-b] ^ 

7V- ;v 1.41 g^itfeo 

X H — NMR (CDCh) 6:2. 62 (6H, sK 7. 31-7. 35 (1 
H,mK 7. 65 (1H, sK 7. 92 (1H, s), 7. 98-8. 01 
(1H, m)s 8. 65 (1H, dd, J = l. 6, 4. 9Hz) ^ 8. 8 8- 
8 . 9 0 ( 1 H, m) 

Mil: 2 -^P^E- 7 -*J* h**s (fcf'J 3 ^±Jkd 

f5, 1-bl ±T±Lzlk 
2-7PA-7 - (fU^>-3--f;v) ;w ^£*V [5, 1-b] 

;V3. 0 8gfc^^;-;V5 0mK 3-;i> h ^^Wl^ 2 g£2fl]X.s 
5 0"Cteira&bT$g#£-e-fc^ *7jc&-e^*Pbfco IMfi^KJSSiB-^fcflfcK 
5. 4mUiTtfc^ 1 8I^IWJnlft»aEbfco Jfelft^N KJ6$B^»*#2fc$B 
T* tfrSP b 2 . • 5 N -*»fls^- h U £ AtKIMK 8 0 m 1 fci^ST U 

t^^hti!] 2-^n^e-7-^^ h=^> (tru^>-3--r;v) j*3=-;w ^ 

*V [5, 1-b] ;i/2. 7 0g^fe o 

1 H — NMR (CDC1 3 ) d : 3. 21 (6H, sK 7. 24-7. 29 (1 
H , m) . 7. 44 (1H, s K 7. 84 (1H, s K 7. 90 (1H, d 
dd, J=l. 9> 1. 9s 8. 0Hz)> 8. 52 (1H, dd, J=l. 6, 
4. 9Hz) , 8. 73 (1H, d, J=l. 9Hz) 

#1112 : 2-7P : E-7-^xfjp^ (tfU^>-3 — f JU) ^±JkdJ^2l 
T5. 1-bl ±X2L=Jk 

2-:/da-7- (tru^>-3 --r;i/) jb/M^W^Vf [5, 1-b] 

115. 4ml*i"Ftfe^ 1 8H3Rflj&Dfl&»«fcbfco 
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2k$retff£Pbfc2 . 5N-7kMit±Y U*>A*»*8 OmlfcflTTU Wfo**? 

;v) "CJBSWTSiiiC <fct) 2 -^d^- 7 -s^^ h^f--> (try i?>-3 -- f ;v) 

1 H — NMR (CDCla) <? : 1. 26 (6H, t, J = 7. IHzK 3. 3 
7-3. 45 ( 4 H , mK 7. 23-7. 27 ( 1 H , m). 7. 43 ( 1 H , 
s), 7. 81 (1H, s). 7. 92 (1H, ddd, J=l. 6, 1. 6, 
8. OHz), 8. 50 (1H, d d, J = 1 . 6, 4. 7 H z) s 8. 73 
(1H, dd, J = 0. 6, 2. 2Hz) 

mi3: 2 -rptf^-— 7 - (tru s?>- 3 --r;v) m^^;v->u;i/^- 
^^^^•;i/^$^V C5. l-bi ±X2lzz Ik 

;i/;fr^^?-;W [5 , 1 -b] ^7V- ;V5 . 14g0rh7th*n7 

7>3 6mliM-6 0°C^aiU oi^-;i/V^^>> A^n ^ b*© 0 . 8 9 
Mrh7tHP77>*«13. 3ml*ftliL lKfBBttt^bfco -30°CT»N- 

^^ ;l/ _ N _^ h=^>;7-nt^>T^ K 1 . 7 1 g&Jn*.. lit 1 2fi?HI«# 

-7 - (try 3 ->f ;v) h v^;^'; ;i^3t n >;*3S>w -^V C5, 1 

* 

-b] f7^/- ;i/3 . 8 8g^feo 

1 H — NMR (CDCla) S : 0 . 56-0. 82 ( 6 H, mK 0. 88-0. 
93 (9H,m)s 1. 25 (3H, t, J = 7. 28). 2. 86 (2H, d, 
J = 7. 28). 5. 98 ( 1 H , s K 7. 23-7. 27 (1H, m). 
7. 77-7. 81 (1H, mK 7. 97 (1H, s), 7. 98 (1H, 
s), 8. 51 (1H, dd, J = l. 9, 4. 7Hz)> 8. 73 (1H, d, 
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J = 1 . 9 Hz) 

Ml 4 : 2-7uV*—)V-7- ( tf' J 3 ->f ;t/) y^wp7^;; 

dJk±A£2l Lib l~b] ±Z2J^z2k 

^'OW ^ #V [5 , 1 -b] ^7V- . 75g©rh7bb*D77>l 

OmlTO- 5 (TCfctfrSPU x^;i/T^i/>^A/n^ K©0. 8 9M-T 
h7hh*D77>gil5. 4ml^MlHPWbfco -2 0°CT-N-p<^ 
;v-N-^< b^^>roif^->T^ h* 2 . 2ml^Ms ^Mt? 1 B3f§tg#bfco 

[5, 1-b] W-^O. 9 4gm 

"H-NMR (CDC la) 6*: 1. 29 (3H, t, 3 = 1 . IHzK 2. 9 
2 (2H, q, J = 7. 1 H z K 7. 31-7. 35 ( 1 H , mK 7. 98 
(1H, ddd, J=l. 6, 1. 6, 8. 2 HzK 8. 87-8. 88 (1 
H, m) 

^£VT5, l -bl ^-yy?— ;i/ 
T;i/=f>#HmTs 2 -^d^e- 7 -s^p< h=*^> (if yyv - 3 --r;v) j*?*- 

mliM - 5 0°Cfc:tf!r£PU x^v^^Al/nS K<D0. 89M-rh 

7tFP77>it4 Omimiffilifbfeo - 2 o°c-eN-^;v-N 

— ^ h^f">7'DKt>7^ 1*5. 3mUM> 6 B#Htl#Lfco ttffltt 
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- (tf>;^>-3 --r;i/) v^-i/t^M [5 , i -b] f7V-/i' 

©m^Mtl^tffco ^OfifllS^©*®:^;!' 2 0 0ml 0 . 0 2N-JI 

m7kmWL 1 0 0 m 1 T? 4 U £ £> £ 5 %MW7ks 2 0 %^b^" h U t> AtR 

**rciR^W5l5#UT h^> (try i?>-3--f;v) ^^v- 2 -rnt? 

^- - ;W * *V [ 5 , 1-b] ^-7V-;V4. 7 9 g£t# fco 

■ 

1 H — NMR (CDCIO 6:1. 26 (3H, t, J = 7. lHz) v 2. 8 
8 (2H, q, J = 7. IHzK 3. 22 (6H, s). 7. 24-7. 2 9 

(1H, m). 7. 88-7. 92 ( 1 H , mK 7. 90 (1H, ddd, J 
= 1. 9, 1. 9, 8. 2Hz)s 7. 97 (1H, s), 8. 02 (1H, 
s). 8. 52 (1H, dd, J=l. 6, 4. 9HzK 8. 74-8. 75 

( 1 H , m) 

M16 : (3S, 4R)-3-r(lR)-l-(tert ^Z±MljL±2k 

->u;v^-^->) 3i^;H - 4- [ (1R) - l 2 - C7- 

- 3 --f a;i^-;w ^gV T5 , 1 -bl ^t^— ;v- 2 ->f - 2 - 




(a) (3S, 4R) -3- [ (1R) -1- (tert-^fW^ 

S/ u ;v a- ^ ) - 4- n-^;i/-2- r 7 - (tfU^>-3-^ 

;v) h u^^i/^u^a-^^^w l^V C 5 , l -bl ±Z2Zzz !k= 2 zLd 
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2 ml 7 8°Ciz^WVtco 2 -7*D 7 - (fcT»;^>-3 — f 

;V) b V^)]/*/VJ]/**i-$'*?-)V>r [5, 1— b] ^-T S J — Jl/O . 95 

g©rb7tKD77>4. 7 mim%L*lM7Lnum.~C lB#P^m#bfeo (3S, 
4R) - 4 -T-fe h^r^>- 3 - [ ( 1 R) ~ 1 - t e r t ?-)\/t/ »J 
;i/^-^r^>^^;v] T-t?3^>- 2 -;T>0 . 8 lgCDrh^t h-D77>3. 8 

nfcmi^^>u#y;v:fc^A^P^ b^^ — ( 5~ l o%^*y— 

flS^VV) tiin^ilfcif) (3S, 4R) -3- [ (1R) -1- (t 

ert-7*f;i/^^^v^u;i/t^^) - 4- [i-^^;v-2- [7 

- (i^ »; 3 --r^) h U^t^^^U^^-^t^^t*-;!/^ [5, 1 - 

b] ;v- 2 --r;i/] - 2 -^-^-v^^-;v] T-tf^^v- 2 -^->©ii^ 

M^o. 8 o g%mtzo 

(b) (3S, 4R) -3- T (1R) -1- (tert-T'W^fil/ 

->u;v^-^->) -4- ri-^^-;i/-2- r7-hbn=*-> (t^u^> 

(a) T#^>tvfe (3S, 4R) -3- [ ( 1 R) -1- (tert-W 

^T^i/^';;^^) 31^- -4 - [i-^7^;i/-2- [7- (t:>j^>- 

3 — f;i/) b V^)l*y*)Jl>**i>>* : ?-fr'{ 5.#V [5 , 1-b] ^T S J— ;v- 

2 — r;i/] - 2 -^vx^i/] 7H**-5>>- 2 -tf->©ffi*MH#jo . 80g$ 

A«lfec Sl^Iibt (3S, 4R) - 3- [ (1R) -1- (ter 

t -:7*^;^^;v^»j;^=3f->) - 4- [i-*^;i/-2- [7-t 

Yu-*i/ (tf»J ^>-3--f *^-;i/-f [5, 1 -b] ;i/-2 
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(c) (3S, 4R) -3- [ (1R) -1- (tert-^W^ 
?>u ^±M -4- r (1R) -l-^^-;i/- 2- T7- (tfU^> 
-3-^;!,) ^jkjj^jjH; [5, 1-bl ^T^-;i/-2-^;vl -2- 

(b) T-f#e>tlfc (3 S, 4R) -3 - [ (1R) -1- (t ert-W 

s^^^;!/^ u;i/^-=3r^) -4- [ l 2 - [7-tKn#2/ 

(tru^>-3->r^) [5, i-b] ^:r\/-;i>-2 ->r ;i0 

- 2 -^-^v^^;i/] :p-t?^>- 2 -^->©3ia#i^§^b^^i/> 13.5 

mis **^-;H. 5mll3«|b-^b^>#> 1 ^T-4Kf^ 

m^bfeo m.m^mit*.^^ b-c^iu si*®*uT (3 s, 4R) -3 

- [ (1R) -1- (tert-W^WJM^» - 4- 

[i-^;i/-2- [7- (t^>;^>-3 --f;i/) ;w ^ ^?V [5, l 

-b] ;i/-2--f ;v] - 2 -:*-:*v:c^\n/] t-£5^>- 2 

5fi»SI%0 . 6 3 g£*ffco uCfilliO . 6 3 gZWM^K-CMi&fcir&Z. 
hte&X) (3S, 4R) -3- [ (1R) -1- (tert-7W/W 
U;i/^3^» 3i^;i/] -4- [ (1R) - - [7- (1^U^>- 

3 _^ ;1/ ) fc;^-;!,^ * *V [5, 1-b] f7^-;i/-2 — f - 2 

1 H — NMR (CDC Is) d : 0. 06 (3H, sK 0. 08 (3H, s) . 
0. 87 (9H, s), 1. 17 (3H, d, J = 6. 3HzK 1. 39 (3 
H, d, J = 6. 9Hz)> 2. 92 (1H, dd, J = 2. 2, 4. 4HzK 
3. 34-3. 43 (lH,mK 4. 02 (1H, dd, J = 4. 7, 6. 0 
Hz). 4. 14-4. 23 ( 1 H , m). 6. 14 (1H, s). 7. 4 3- 
7. 48 (lH,m), 8. 20 (1H, s) > 8. 26 (1H, s), 8. 7 
7-8. 83 ( 2 H , m). 9. 73-9, 75 (lH,m) 
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#117: (3S, 4R) - 3- [ (1R) -1- (tert z^^VJ^ft 

->u;i/^-^->) -4- [ (1R) li - (bfu^> 

- 3-^f;v) H7^;;-f ;w T5, l-bl f 7y-;i/- 2 - 




P77>iil . 1 mltf h^t: h'D77> lml £iQX.- 7 8°Ci3^SPbfeo 

[5, 1 -b] ;VO . 16g0Th7th'O77>2. 5mli^ 

iPX.I^^jgT'3 0^»bfeo (3S, 4R) - 4-7th^^-3 - [ (1 
R) - 1 - t e r t - 7f ;V^> 'J ^Vt^^i^M T^V^-I—X 

>0. 18g©rh7tKn77>lmlM*J)Dis ITOJ^T* 3 . 5 B^it2$ 

( 1 0%^#^— ;i//^b^^l/>T-JHII) T-mM~tZ>Z.tte& *) (3S, 4 

r) - 3- [ (1R) - l- (ter t - y 3^ 

- 4- li-^^)V-2- [7- (fcry^>-3--f ^f;vth*7^ 
-7-f;w^*v [5, i-b] ^7^;- ;v - 2 - -r ;H - 2 v 3^ ;v] t 

^^>-2-^>©3lS;jii^O. 16gm, CL©^^^*^^ 

0Cull*7A^nvh^77>f- (6 0%T-te b — b y;i/7j<) fc<fc ^M-r 

(3S, 4R) -3- [ (1R) -1- (tert-^Wf- 

;i/->u;i/^-^>>) -4- [ (1R) - l-*3\n/-2- [7- (try^ 

--r;H - 2 -^-=3pV3i^;V] T-1f7 c -^>-2-^->7 2. 3mg£*#fco 
1 H — NMR (CDC Is) d : 0. 07 (3H, s) s 0. 08 (3H, s). 
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0. 88 (9H, s) , 1. 19 (3H, d, J = 6. 3HzK 1. 38 (3 
H, d, J = 7. 1Hz). 2. 63 (6H, s)> 2. 96 (1H, dd, J 
= 2. 2, 4. 4Hz)s 3. 31-3. 41 (lH,mK 4. 01 (1H, 
dd, J = 2. 2, 4. 9 H z K 4. 15-4. 25 ( 1 H , m) > 6. 12 
(lHi s). 7. 34 (1H, ddd, J = 0. 8, 4. 9, 8. 0Hz). 
7. 99 (1H, ddd, J = 2. 2, 2. 2, 8. OHz). 8. 10 (1H, 
s), 8. 25 (1H, s)> 8. 65 (1H, dd, J = 2 . 2, 4. 9H 
z)> 8. 88 (1H, dd, J = 0. 8, 2. 2Hz) 

MIS : (3S, 4R) -3 - [ (1R) -1- (te rt-/f;i/^f;i/ 

->u;i/a-=fr->) -4- c (ir) -i-p<^;v-2- 17 - v* h*i/ 

(Wi/>-3-^Jl<) [5, 1-bl — ^V— 2 — f 




p^^>^^4. 4mlfcr h^t h*D77>4ml^M-7 8 °C fc: J^ijJ b ft o 
7-V* b3^> (H'J i?>-3 ->r;V) *?-)\'-2-7Vi\ljr—)V4Ky s J [5, 
1-b] ^T S J— ;i/0. 7 0 g0r b^fc h* n 7 ^ > 4 m 1 ^^j!JP^|pl^^JgT♦ 
3 0^m#bft o (3S, 4R) -4-T-fe h4r^-3- [ (1R) -1-te 
r t - Wi?^ W 'JM^r^x^l/] TM3-V>- 2 -^->0 . 6 9g© 
^ h^fc KD7r7>2. 4mli^M> iMSt* 1 3«?raat#bfto -KtfStfM 

immu tasi««7Kx iaip^ffi*-cji»:^#bft«x Mi^^^^At^ 

(7. 5~i 2%p<^y-;i//^^5 : -;v) & (3S, 4 

R) - 3- [ (1R) -1- (tert-7W^WJW*y) ^3=- 
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;v] - 4- [i-*^;i/-2- n-*J* h*-> (tru^>- 3 ->f;i/) 

[5, l-b] ^7*^—^-2 — f^] -2 -t^rVx^l/] 

m 

(3S, 4R) -3- [ (1R) -1- (tert-7fJ^^>'J 

- 4 - [ ( l R) - l -pWv- 2- [7 h=^> (tf 
y$>>- 3 --r;v) [5, l-b] f7^-;i/-2--f;i/] -2 

1 H — NMR (CDC Is) 6:0. 06 (3H, s) > 0. 08 (3H, sK 
0. 87 (9H, s) . 1. 17 (3H, d, J = 6. 3HzK 1. 36 (3 
H, d, J = 6. 9HzK 2. 94 (1H, dd, J=l. 9, 4. IHzK 
3. 23 (6H, s). 3. 30-3. 39 ( 1 H , m). 3. 99 (1H, d 
d, J = 1 . 9, 4. 9 H z ) . 4. 15-4. 23 ( 1 H , m) N 6. 10 
(1H, s) „ 7. 35 (1H, dd, J = 4. 9, 8. 0Hz). 7. 96- 
8. 04 ( 1 H , m) . 8. 01 (1H, s K 8. 09 (1H, s K 8. 5 
4 (1H, dd, J=l. 3, 4. 9HzK 8. 74 (1H, d, J = l. 9 
Hz) 

00 1 9 : (3S, 4R)-3-[(lR)-l-(tert --f^-fr*?**-* 

->u;p^-^->) ^±2kJ -4- [ (1R) - 1 2 - [7- (tru^> 

-3->f;v) ftjWj^jW_L£V T5. l-bl ±z±Lz fr- 2 - 2- 




(a) (3S, 4R) -3- [ (1R) -1- (tert-^W^ 
->u;i/*-=fr^) -4- [ (1R) - 1 -*=5-)\s- 2 - h^-> 

(tfp^>-3 — r;v) pj±2kd! ^-£2 Lib l-bi ±Z2l^k^2^zdJkl 
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T;i^>#H^T> Jfrfb U ^ »> A 0 . 64g©rh7tHD77>10mlg 
U A tf^ b U^^;v^ b*© lM-r b 5 1 b*n:7^>^$£l 1 

ml^SD^.- 7 8°ClCl^iPbfeo 7-^b^i*' (t! U 3 — f 3=-;i/ 

- 2-7 P nt?;*-:^;i/-i' ^yvT [5, l-b]^T^— ;H . 6 6g©^b^tib 
n7^>5ml***JniL^IfitfE-C H$RSJ«#bfco (3S, 4R) - 4-7t 
h ^>>-3- [ (1R) - 1 - t e r t 'J;i/t^i/if;i/] 
7 j er¥>-2-*> I . 7 2 g©^ h^t h*D77>5mlMtMs IUSS 

g-e i . 5^p^m#bfe 0 sjft«^&£***rc#aaibfc i o %^^>^7jc^ 

50ml. rh7tFD77>25ml ©m^J-Jn^Jfo^lt;* %.JfoM*£i 
^^^^;VT-JfttBbs 0. 0 5 N-*gSkfc$g«U fiSfn«#7K ffim&i&Tk-z 
Jli^^bfe^ to7jc«fcB*^*^*AT?Sfc«b;fco JS«IE***ibT^e>nfciB 

^MHPLC (n^^E^;U5 Ci 8 -MS> 4. 6x1 50mm. 70%7^h 

- b U^tK) -£ftm?Z>h, (3 S, 4R) - 3- [ (1R) -1- (tert 

-^;v^^^;v^u;v^-=¥^» -4- [ (1R) -i-*m-2- 

[7-^t< b^T*^ (tf V i?>- 3 5: W [5, 1-b] 

2 --r ;v] - 2 -t^vx^;v] t-^7*-^>- 2 -^->©iR»{i 1 . 17 

g^ofco MS* 3^ ;i/ : ^3r-9->= 1 : 3§t2 0 ml ^SD^.* 

#U tfajbfcHtt&tttt-rs^fcfcJ:!) (3S, 4R) -3- [ ( 1 R) -1 

- (tert-7W^WJW^) - 4- [ (1R) -1- 

t<^;v-2- [7-^* b=^> (tru^>-3 — r;i0 **-;w [5, 1 
-b] ^;-;v-2->f;v] - 2 -^-^v^^;i/] tm?^>- 2 1 . 

(b) (3 S, 4R) -3 - C (1R) -1- (tert ^Z±Jk2^±Jk 

->u;i/a-=fr->) £±2k] -4 - r (1R) - 1 2 - T7- 

-3-^;u) 7j;v#-;w s^V T5, l-b] f7^-^- 2 ->f;H -2- 

(a) t5»fenfc (3S, 4R) -3- [ (1R) -1- (tert-7*? 

;i/^p«^-;v$/U;v^-*^) -4 - [ (1R) - 1 -**7i/- 2- [7- 
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V* Y^ris (tf 3 --r;i/) [5, 1-b] ^TV— )V- 

2--f;i/] - 2 - t+Vx^H Tli^ity- 2 -3r>2 . 0 2g^STl, 
4 -zjx^y 4 0 ml Iz&ffih^ ^^mW^MOmU 7K6ml£ 

M^n^-feo e:©^^ i o 4°c*"e^sb2 mm. «tft#ifeo 

^i^i/f ;i/-^f v 7*n k;vx-t;i/-^7^ >tl§iftt s c 1 1 i d (3 s, 

4R) - 3- [ (1R) -1- (tert-/W^WJM^>) 3^ 
_ 4 _ [ ( 1R ) - 1 2 - [7- (tfU^>-3--T;V) 

-;w 5. W [5, i-b] ?7y-*-2->f^] -2-^-^pv^;v] t-m 

2 1.64 gntco NMRCiS^lfi*^ #116- ( c) 

0U2O : (3S, 4R) -3- [ (1R) -4- 

r (1R) -i-^^-;i/-2- [7- (if uy> - 3 --f;i/) a;i/#:=.;w 
2 T5, l-bl ±Z2L=. 2-ndlik] -2 -a-^vx^t'] T-t?^>-2 




(3S, 4R) -3 - [ (1R) -1- (tert-^^WJW 
^>>) - 4 - [ ( 1 R) - 1 -pWV- 2 - [7 h*$^3\N/ 

(^U^>-3--f ;v) >f [5, l-b] ^^^-;i/-2--f;H -2- 

t^VifM 2 -;t>0 . 5 6 gCD^^y— ;v2ml^^lc 5 N 
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§d^(:J:^ (3S, 4R)-3-[(lR) -4 

- [ (ir) - l -^?-;]/- 2 - [7- (try s>>- 3 ->f;v) ;w 5. 

[5, l-b] f?^-;i/-2->f;i/] -2-^-^v^;i/] r-tf^^>- 

2 -^">0 . 3 4 g£f#fco 

'H-NMR (DMSO-de) S : 0. 95 (3H, d, J = 6. 3 Hz). 1. 
23 (3H, d, J = 6. 6Hz), 2. 89 (1H, dd, J=l. 6, 5. 
2Hz)s 3. 61-3. 82 (3H, m)s 4. 74 (1H, d, J = 5. 2 
Hz). 7. 62 (1H, dd, J = 4. 9, 8. 0Hz). 8. 24 (1H, 
s), 8. 64 (1H, s) . 8. 72 (1H, ddd, J = 1 . 9, 1. 9, 
8. OHz), 8. 80 ( 1 H, dd, J = 1 . 9. 4. 9Hz) s 9. 37 
(1H, sK 9. 57 (1H, d, J=l. 9Hz) 

0112 1 : (3S, 4R)-3-r(lR)-l- ( h U U 

-4- f (1R) -l-^^;i/-2- 17- (V US?>-3->f^) ft 
;i/#-;W^^ T5, 1-bl f7^-;i/-2">f;H - 2 -^-^v^^;i/] 




(3S, 4R) -3- [ (1R) -l-tFP^>xf;i/] -4- [ ( 1 R) 

_ 1 _ P (^; l/ _2- [7- (^u^>-3 — r;i/) ^;v^^;v-f [5, l 
-b] fry- ;i/-2 — r;H -2-t^vx^;i/] 2 -a-'x). 

5 g , biJxfjV>>ij;i/^DiJ h'O. 3 6 ml %1mXs MU~£ 2B#Ftlit#L;fco 
S^m^^l^^^^S OmlT-tlRU 1 0 %miih± h U >>Azk?gm2 0 m 
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i ssm-ra (3s, 4R) -3- c (ir) -i- (h 

Vx-nuts*)***^) ^^^] -4- [ (1R) -i-*^;i/-2- [7- 
(tru^>-3— r;v) #;i/#-;w [5, i-b] ^;-;v-2-^f 

1 H — NMR (CDC la) 6:0. 60 (6H, qs J = 7. 7HzK 0. 9 
4 (9H, t, J = 7. 7Hz) > 1. 20 (3H, d, J = 6. 3Hz), 1. 
40 (3H, d, J = 7. 1Hz) , 2. 93 (1H, dd, J = 1. 9, 5. 
2Hz) N 3. 35-3. 45 (1H, m), 4. 00 (1H, dd, J = 2 . 
2, 4. 7Hz). 4. 14-4. 22 ( 1 H , mK 6. 14 ( 1 H , s), 
7. 44-7. 50 (1H, m). 8. 20 ( 1 H, s). 8. 28 (1H, 
s), 8. 27-8. 33 ( 2 H , mK 9. 75 ( 1 H , m) 

0112 2 : (3 S, 4R) -3- [ (1R) -1- (tert z^±MUi±2k 

->u;v^-^->) ^±2kJ -4- f (1R) -i-^^-;i/-2- [7-s^ hj^ 




^^^yUHMT^ (II) h'j7;i/tn^^>^^-b0. 69gfc 
^b^^^>2ml^iP^.-2 0°Ct3^bfeo 2-7°D^^-n;i/-7- (tTU 

^>-3--f;i/) h3^>^;w ^4?V [5, i-b]^;-;vo. 2 5 

g0Wfl/>l. 5mliis N-^^;Hf^U^>0. 12mUM2 

mmmwvtzo o°c\z^x, os, 4r) -4-r-fe h^-3- c (i 

r) - l - 1 e r t -7f-;v^^f-;^> 'J ;i/t^^>xf ;H 

>o. i 4 gcD^b^5=-^> lmi^^sn^. MM-? lmmm&hfco 
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4. 6x1 5 0 mm. 7 0 %T-fe h- h >;;MO T~fr%f1r% (3S, 4R) 
-3 - [ (1R) -1- (tert-W^^^^'i^» - 

4- [ (iR) -1-^9-^-2- n -v* h**> (^u^>-3->r;v) * 
?-;w^^V [5, l-b] m-;v-2->f;v] - 2 -3-*v^;i/] r-e 

2 -^->CDlR*ti4 5 mgT-feofeo NMRl3^§^*f^{*. #i 1 8 

#!12 3 : (3S, 4R) -l-7'J^>t»1f'J^-3- C ( 1 R) -1 
- (tert-^Wf^'JW'» £-£2kJ - 4- T (1R) -1- 

^--r^j— — r;i/] - 2 - t^vxfM y-e^^v- 2 




y;vrf>#HmT. (3S, 4R) - 3- [ (1R) -1- (tert-^ 

;i/ y y;M-# so ^/i'] -4- [ (1R) -l-^^;i/-2- [7- 

(eu^>-3--r;i/) #;i/3t^;w [5, l-b] ;v-2--f 

_ 2 -;Tdf-y3^;i/] 2 0.66 gOJ&fb^l/ > 6 . 

4mltit^-fV7'D^l/if;i/7^>0. 4 5ml. 7* U^^^if U 

btawam**^ ffim-&iM&-z m&ifrw vm^mm^^^ 
misfco mk%&&\sTnt>tittm<*&wtwt^ i ?'ju-cm&Lx (3 s, 4R) - 

l-7<J;Vtm^r1f^l/-3- [ (1R) -1- (tert-^W?- 

-4- [ (1R) - 1 2 - [7- 

>-3 — f;iO •tofrat—M [5, l-b] ^yy— ;i/-2— f ;i>] -2 

1 H — NMR (CDCL) d : 0. 02 (3H, s). 0. 08 (3H, sK 
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0. 85 (9H, s). 1. 25 (3H, d, J=6. 3Hz), 1. 38 (3 
H, d, J = 7. lHz)x 3. 71 (1H, dd, J = 3. 0, 3. OHzK 

* 

4. 20-4. 30 ( 1 H , mK 4. 30-4. 40 ( 1 H , m) , 4. 50 
-4. 55 ( 1 H , m) x 4. 57-4. 63 ( 2 H , m) x 5. 15-5. 2 
4 (2H,m)x 5. 65-5. 79 ( 1 H, m) x 7. 44-7. 48 (1H, 
m) x 8. 18 (1H, s) x 8. 21 (1H, s)x 8. 7 8-8. 8 2 (2 
H, m)x 9. 73-9. 75 ( 1 H, m) , 

#1124: (IS, 5 R, 6S) - 6- T (1R) -1- (t-7?-)V*S*^)V 

s/'j;!/*-^) ^ ;H -2 - r 7 - (bru v>- 3 -^f;v) ft;^— ;w * y 
3 -pb;v^>^TU;i/ 




T;i/rf>^H^,Tx (3S, 4R) - 1 -7" U^tf^-S'tf-^riry 3 - 
[ (1R) -1- (tert-7f;v^WJM^i/) :n?\H/] - 4- 

[ (1R) -i-*^;v-2- [7- (If u^>-3 --f ;v) 2r;i/#~;w ^ 

y [5, 1-b] ^7^-;i/-2-f;i/] - 2 - **Vx^] 7-t£^>-2 
-^->6 2. 4mgOr b7tf>'077> 1 m 1 

f;V0 3O%^>»O. 19ml^Ms ^"^l^F^x $&t40~5 

o°c*cmilB3 0#g£#bfco SJsSSB^fc'f v7DK;v7;^-;nml*JD 
*.$g$&&e*"r3tifls£ 3^»3 7gbfe^x >f vrn if;i/T;i/=i— ;v2 ml ^io 

7^ — (M&:t?-;i/-cjgpa) t»«ts;:i:fciD (is, 5R, 6S) - 6- 
[ (1R) -l - (t -:/^;v^^;i^>i;;i/3-3^>) - 2- [7- 

(tru^>-3— r;i/) [5, l-b] ^;-;i/-2--f 
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;v] - 1 -j*^;i/>b;W^>- 2 -:r.A- 3 -*M>i7U^3 3 . 6mg& 

1 H — NMR (CDC la) : 0. io (3H, s). 0, 11 (3H, s). 
0. 91 (9H, s) > 1. 27 (3H, d, J = 5. 8Hz), 1. 29 (3 
H, d, J = 6. 6Hz)> 3. 33 (1H, dd, J = 2. 7, 5. 2HzK 
3. 42-3. 52 ( 1 H , m) > 4 . 26-4. 36 ( 1 H , mK 4. 39 
(1H, dd, J=2. 7, 9. 9Hz), 4. 70-4. 8 6. (2H, m). 
5. 27-5. 49 ( 2 H , mK 5. 91-6. 03 ( 1 H , mK 7. 45 
( 1 H , dd, J = 4. 7, 7. 7 H z K 8. 10 ( 1 H , s). 8. 61 
(1H, s), 8. 77-8. 85 ( 2 H , m) . 9. 71 ( 1 H , m) 

M2 5 : (3S, 4R) - 1 -7 U ^^^If U 3 - f ( 1 R) -1 
-hh-D^^x^) -4- r (1R) - 1 2 - F7- (tfU^>- 

3-^;i/) ;w s^V f5, l-bl ±t^Lz 2 ->f;H -2-^- 




t;i/^>#h^,t. (3S, 4R) - l -TU;v^-^^>^^if u;v-3 - 

[ (1R) -1- (tert -ytf-KV V - 4 - 

[ (ir) - i-*?-;v-2- [7- (^y^>-3--r;i/) am-;w^ 

y [5, 1-b] ^7V-;i/-2--f;i/] -2-^"^rV3i^;i'] T-t?^>-2 
-#>0. 5 9g©7-kh-h'J;i/5mlWt^ ^o>h'J7M'J h'^x 

(3S, 4R) -l-TU;i/^^r->^-^if U;v-3- [ (1R) -l-fch'D* 
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-4- [ (1R) - 1 2 - C7- 

* [5, 1-b] ^7^-2-^^] - 2 -t^PVxf 

l H — NMR (CDCla) : 1. 37 (3H, d, J = 6. 3 H z) . 1. 4 
2 (3H, d, J = 7. IHzK 3. 74 (1H, d, J = 3. 3, 5. 2H 
z)s 4. 19-4. 35 ( 2 H , m) > 4. 49-4. 52 ( 1 H , m) . 4. 
62-4. 64 (2H, m). 5. 21-5. 30 (2H, m). 5. 6 9- 
5. 82 ( 1 H, m) > 7. 45-7. 50 ( 1 H, m) . 8. 17 (1H, 
sK 8. 28 (1H, s). 8. 78-8. 82 ( 2 H , m). 8. 73-8. 
7 4 ( 1 H, m) 

#J26: (IS, 5R, 6S) - 6- [ (1R) -1-b K P =fr->:c^;i/] - 

2 - r 7 - (tf>;^>- 3 &2k3iE2krLL£^ F5, l-bl 




T;i/rf>SH^,T. (3S, 4 r) - l -t u ;i/ a- * a* * if u ;v- 3 - 

[ (1R) -i-th-D^>xf-;H -4- [ (1R) - 1 2 - [7 

- (fy^>-3--f ;V) [5, 1-b] ^T^J—)V- 2 - 

-T;V] - 2 -^-^V^^;i/] T-tf^V-2-^5 1 mg©^ h7hb'D77 

> 1 m litfc^ f;H*7*>i^if M 3 0 %^*V->&WL0 . 19ml 
(IS, 5R, 6S) -6- [ (1R) - 1-fc Fndf^ai?-;!/] -2- [7- 
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(if y 3 — r;W -tDi-tf— ;w [5 , l -b] ;v- 2 ->f 

1 H — NMR (CDC1.) <5: 1. 32 (3H, d, J = 7. 1Hz). 1. 4 
0 (3H, d, J = 6. 3Hz) N 3. 38 (1H, dd, J = 2. 7, 6. 9 
HzK 3. 52-3. 60 ( 1 H , m). 4. 26-4. 35 (1H, m), 
4. 40 (1H, dd, J = 2. 7, 9. 6Hz), 4. 71-4. 91 (2H, 
m). 5. 28-5. 50 (2H, m)> 5. 92-6. 05 (1H, m), 7. 
44-7. 49 (1H, mK 8. 11 ( 1 H , s)s 8. 61 (1H, s). 
8. 78 (1H, dd, J=l. 6, 4. 7Hz), 8. 84 (1H, ddd, 
J = 1 . 9, 1. 9, 8. 0Hz), 9. 70-9. 71 (1H, m) 

#»J 2 7 : (3S, 4R)-3-r(lR)-l - j±j^7±2klL>L±2kZL!22k 

a-^->) 3i^;i/l -4- f (ir) -i-^^;i/-2- r 7 - (\?VZ>>-3- 

;ws?V T5, l-bl 3-T^J-)v- 2 ->nn -2-^-^v 




(a) (3S, 4R)-3-f(lR)-l - ( t - ^;V-> V )V 

^;V-4- MIR)- l-*9-fr-2- f 7 - (bf'J^>-3--f 

;v) T5, l-bl ±Z22szJk= 2 -*f ;H - 2 -a-^yjn 

^•;i/> -l - C [ ( 4 h P^>^;i/^-=^^) hKp^p^^ 
;H 1 T-if^^>- 2-^-> 
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(3S, 4R) - 3- C (ir) - l- (t -^;i/s^p<^;v^u;v^-^r^) 
ji^] -4- [ (ir) - l -*^)v- 2 - [7- (tru^>-3 --f ;v) # 

[5, 1-b] ^T^J— Jl- 2 --f - 2 -^-^V 
T-tf^V- 2 -^">0 . 2 6 gCD Ml^> 1 SmlSt^^'Jt^i/M (4 
h D^.>^;i/) aiX^H tKSI^O . 14g>feiP^. 1. 5 BSF^flntftii^tL 

tea ^mm*m%, mm^m^-r^^^^\) us, 4R) -3- c (ir) 

-1- (t -yT-JbiStT-JVisVJbyfiri/) - 4- { (IR) 

2 - [7- (t^U ^>-3--f;i/) #;i^:x;W [5, 1-b] 9- 

T^-;i/-2 --f - 2 -t^Vx5=-M -1- [ [ (4-rbD^>^Vt 

3 g£#fco 

(b) (3S, 4R) -3 - r (IR) - l- ( t -^;v^^^-;v->u;i/ 
j^;h - 4- { (IR) -i-^^;i/-2- [ 7 - (tf»;^>-3- 
>f;v) T5, 1-b] ±Z2lzJk^z 2 z^LikJ -2-a-=fry 

Tvvrf >#BfvTF. OS, 4R) - 3- [ (IR) -1- (t 
3=-;i^>y/M-^» - 4- { (IR) -1-^3^-2- [7- (tru 

$;>-3— -tDVtf-frj [5, l-b] 2--f;i/] - 

2 -^V^;!/} -1- [ [ (4--hD^>i;;m^» #;i/**-;i/] tH 

n^S>-^^;i/] T1£*-i»- 2 -^>©MtM50 . 23g©rb7tFD77 
>2mliIfclf'J^>0. lmUJ)D^ - 2 0 °C\Ztfi%\ bfco i&m^^V 
0 . 0 9ml *Mz.mum.'t: 1 Nf^ffl;#bfeo HifoS^^If^^^^T-^U 

ttiD (3S 3 4R) - 3- [ (ir) - l- (t -^-;v5^^;i^>y;i^ 

^^;i/] -4- { (IR) - 1 -A^-JV- 2 - [7- (t?U^>-3-^ 

;v) bb;v^-;i/-f [5, l-b] rrV-fr- 2 --f ;v] - 2 -t^pvx 
-1- C [ (4--hn^>^;^» ;v] ^nu^^ji/] y 
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iibt (3S, 4R) - 3- [ (1R) -1- it to* 

cc^;V] -4 - { (1R) - l-**71/-2- [7- (K'JS?>-3->f 
;W 5f7;i/3t?-;p>r S^V [5, 1-b] V-TV-At- 2 - 2 

I H — NMR (CDC la) : - 0 . 90-0. 00 (6H, m)^ 0. 7 5- 
0. 85 (9H, m). 0. 90-1. 00 (3H, mK 1 . 40-1. 60 
(3 H, m) . 2. 60-2. 70 (2 H, mK 2. 70-2. 90 (2H, 
m)s 4. 80-4. 95 ( 2 H , m). 6. 65-6. 75 (2H, m). 7. 
4-7. 9 ( 1 8 H , m)^ 8. 15-8. 25 (1H, m). 8. 70-8. 
95 ( 3 H , m) s 9. 70-9. 80 (lH,m) 

002 8 : (IS. 5R. 6S) - 6- T flR) -1 - (t-7m*J*r)V 

^u;i/^-^->) ^)V\ - 2- li- (tfu^>-3 — r;i/) ;fr;t/^~;w ^ ^ 

y f5, 1-bl )]/- 2 ->f;i/1 - 1 -^5^;i/:ft;W^>- 2 — A — 




(3S, 4R) - 3- [ (1R) - l- (t -^;v^^^;i/^> , ;;v^-^^) 
- 4- { (1R) - 1 -*^;u- 2 - [7- (KUs>>-3->f;i/) * 

;i,#-;W * [5, 1-b] f7^-;V- 2 — f - 2 -^"^V^M 

-l - [4 hn^>^;i/^-#^*;i/3i?— ;v (b'j7i-;i/^*7-i;r 
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>) THf^-^V- 2-^"> 5 4 . 6mgCD h;i/3i>2ml?§*&£2 . 5 

(5%**;— ;v/iix^;i/-eii) -c*MK*r3£i:fc«kiK (is, 5R, 
6S) - 6- [ (ir) - l- (t-^^^^-;i/^u;i/*^^) - 

* 

2- [7- (tru^>- 3 ->f ;v) #;w^;w^\/ [5, l-b] 

VOitJU) 2 8. 3mg$t#fco 

l H — NMR (CDCL) 6:0. 0 9 (3H, sK 0. 11 (3H, m). 
0. 8 7 (9H, s), 1. 28 (3H, d, J = 6. 3 Hz), 1. 31 (3 
H , d, J = 7. 1Hz) . 3. 36 (1H, dd, J = 4. 7, 7. 7Hz) . 
3. 45-3. 58 (1H, m)s 4. 28-4. 38 ( 1 H , m) x 4. 4 
(1H, dd, J=3. 0, 9. 9Hz) . 5. 28 ( 1 H, d N J=13. 7 
Hz)s 5. 50 (1H, d, J=13. 7Hz). 7. 43-7. 49 (1H, 
m)> 7. 68 (2H, d, J = 8. 8HzK 8. 10 (1H, s). 8. 2 
4 (2H, d, J=8. 8HzK 8. 58 (1H, s) . 8. 78 (1H, d 
d, J=l. 6, 4. 9HzK 8. 83 (1H, ddd, J=l. 6, 1. 6, 
8. OHzK 9. 71 (1H, dd, J = 0. 8, 1. 6Hz) 

#!)29: (3S, 4R) - 3- [ (1R) - 1 - fc -4 - 

{ (1R) - T7 - (^'J^>-3-^f;v) *y 

2 T5, l-bl'f-77-^-2->f;i/l -2-t»Vx»M -1- [4- — 




(3S, 4R) - 3- [ (1R) -1- (t SMEWS' SO 

ai^;!/] -4- { (1R) - l -p<^;v- 2 - [7- (t: y 3 ->f ;v) * 
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;V**-;W^*V [5, l-b] f;V] - 2 - t+Vxf-M 

-1- [4 hP^>^;Vt+>'*;^-^ (hij7ir;^^7-'Jr 
>) T-tf^^>- 2 7 2 . 4mg©^^;-;V2mlitfc5N 

-mmykmm i mi &iD*.sffi-c 2 snss-&%*«a*ia#*T?* 

o%^^y-;i//^<b^^i/>^iigi) -e*»§g-r3££fc££K os, 4R) 

-3 - [ (IE) - 1 - 1 h'P*^:n^;]/] - 4- { (IE) -1 -*^;i/-2 
- [7- (tr»J^>-3 ;W [5, l-b] tf-YV-fr 

-2--f;i/] -2-^Vxf;V} -1- 

;V ( h U7xrMX*7rij 2 -^">4 6 . 9 m 

1 H — NMR (CDCla) 6:0. 9-1. 0 (3 H, m) , 1. 5-1. 7 
( 3 H , m) , 2. 3-3. 1 ( 3 H , m) , 3. 60-3. 70, 4. 0-4. 
2 (1H, m) , 4. 7-5. 0, 5. 1-5. 4 (2H, m) 6. 69 (2H, 
d, J = 6. 8Hz), 7. 4-7. 8 ( 1 8 H , m) , 8. 13-8. 27 
(2H, m), 8. 78 (2 H, m) , 9. 71 (1H, s). 

01130: (IS, 5E, 6S) - 6- f (IE) - l-bFpjpWM - 
2- [7- (K'J$»-3->f;i/) 7j;i/^— ;W 1£V [5, 1-bl f7^- 

;t/-2 — f;H - l -*^-;i/:ft;wvo- 2 - j.a- 3 -pb;v^>^ ( 4 h 




(3S, 4R) - 3- [ (IE) - l-tKD^xf;i/] - 4- { (IE) 

-1-PW1/-2- [7- (K>jy>-3 — f ;v) #;i/^;w [5, l 
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-b] ^7^-;v-2->r;v] - 2 -^v^M -1- [4--ho^>^ 

-CJH^i) flItl>^i:t<kDs (IS, 5R, 6S) - 6- [ (1R) -1- 

tFP^>xf;H - 2- [7 - (tru^v- 3 ->f ;v) #;i/^-;w 

[5, 1-b] 2 ->r;U] - 1 - ^^A^^> - 2 - xA - 3 

-*M>i(4-xhD^>yjb) 23. lmgtffco 
1 H — NMR (CDCla) 5: 1. 33 (3H, d, J = 7 . 3 H z) , 1. 4 
1 (3H, d, J = 6. lHz)s 3. 43 (1H, dd, J = 3. 0, 6. 4 
Hz), 3. 60 ( 1 H, m) , 4. 35 ( 1 H, m) > 4. 49 (1H, dd, 
J = 2. 9, 9. 7Hz)s 5. 22 (1H, d, J=13. 9Hz) , 5. 5 
0 ( 1 H, d, J=13. 6Hz) , 7. 46 ( 1 H, ddd, J = 0. 7, 4. 
9, 8. 1Hz) , 7. 67 (2H, d, J=8. 8Hz), 8. 11 (1H, 
s ) , 8. 17 (2H, d , J = 8. 8Hz) , 8. 53 (1H, s) , 8. 7 
6 (1H, dd, J=l. 7, 4. 8Hz), 8. 84 (1H, dt, J = 2. 
0, 7. 9Hz) , 9. 69 (1H, dd, J = 0. 7, 2. 2Hz) 

#!13 1 : (3S, 4R) -1- [7'J^t»W^ ( h'J7xr;^ 
4^- U^>) - 3- f (1R) -1- (t 

£±ik] -4- f (1R) -l-^^;W-2- T7- (lfU^>-3 — f 
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COOAIIyl 



2-3— h*-7- b u^;^ u;i>:3-^> (tru s>>- 3 --r;v) *^-;w$ 

l-b] ^-T^-;i/0. 12gOrh7bh*D77> (2ml) 

;v] - 3- [ (1R) -l - (t.-^;i/^^^;v^ -4 
- [ (ir) -l - (4 -/ >r ;v) 

T-£^>-2 -^">0 . 2 3 g©= h^fc. FD77> (0 . 7ml) « 

%M7LxMn-c 3mffim.whtz 0 z.<D&mw&Qa&2 o%m^>"e=- 

mzlMTLX, WWL^K (20ml) 2 (UJfttB bfco W^^^fe-Br-r 1 

i2mU20 %&i&7k 18ml ©?j£$u 5 %3«7.k (20ml), 20 

7j< (2 0ml) TfJfitftffe^U *S*«(EKv^^e?ATf«£«Ufco b 

= 2 0:1) t-iitSChti^ (3S, 4R) -1- [T U ;V^^^>* ))/ 
tf-;v (hU7xr;i/^x*7-Ur» ^^V] - 3- [ (1R) -1- (t 
-zrmfStXm/isV x-f-frl -4- { (1R) - 1 2 - 

[7- (tfU^>-3--r;i/) h yx^y^t^^H C 5 , 1 

-b] ^T^-;V-2--f;H -2-5j-^V^M 2 9 4 

l H — NMR ( C D C 1 a) 6:-0. 03 (3H, s) , -0. 02 (3H, 
s), 0. 68 (6H, m) , 0. 85 (9H, 2s), 0. 94 (13H, 
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m), 1. 55 (3H,m), 2. 63-2. 8 7 (2 H, m) , 3. 80-3. 
99 (1H, m) , 4. 24 (1H, m) , 4. 62-4. 74 (2H, m) , 
5. 19-5. 27 ( 2 H, m) , 6. 03 ( 1 H, m) , 7. 29 (1H, 
m), 7. 56-7. 86 ( 1 6 H , m) , 8. 03 (1H, m) , 8. 55 
(1H, m),8.78(lH, m). 
MS (FAB + ) m/z 9 8 7 (M + ) 

M3 2 : 

(IS, 5R. 6S) -6- f (1R) -l-bh'P^> x^l/l -2- T7- 

(_g_U_2>_ 3 — Likj jj;^-;H^y [5, l -b] ±z^z 2 ->f 
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(a) (3S, 4R) -1- [7'JM^->jj;i/^-;i/ (hij7x,;V^ 

f-Vyty) jt^-jvl - 3- [ (1R) -1- (_t^gf2k22i±2kkJi2k±j£ 

*Q 3^;V] -4- I (1R) - 1 2 - f7-5^ h=fr-> (^U^> 

-3-^r;i/) ^;wsgV T5, l-bl 2 --^l/] 

2-^n^-7-^p< h=^> (KU 3 -J )V) ;*^;W [5, 1 

-b] fry-;i/0 . 2 4 gCD^ h7hfn77> (2ml) 6 0°Cfc: 

4mlJP^ TOtmPWUfco iKDSifo^tJlc (3S, 4R) -1- 

[ (ir) -l - (t u;v^-^^) ^5^;v] - 4- [ (l 

¥Z/— 2 -^*>0 . 6 0 g©^ h ^ t: h*D77> 1 ml^^^inx.T^i^^4^ 
(2 0ml) 2|gaaibfco W$IJ1 « 1 0%&M.7k (2 0ml) 
$/iJAWnYb^77^- mfc^T-ls^ : 20:1) 

tscttJ:^ (3S, 4R) -l - [T';;^*^*;^-;!/ (h'J7i- 
^^^^-U^v) -3- [ (1R) -l- (t-^;v^^^;i/^ 

u;v;*-^>) -4- { (1R) -l-^^;P-2- [7-^t< h=^> 

(tfu 3 -- f;i>) ^^w^v [5, l-b] 5=-^^-;v-2 --r;v] 

- 2 -^-=3rV^7^;V} 2 -;T>0 . 3 7 g£f#fco 

1 H — NMR (CDC1 3 ) <?:-0. 06 (3H, s) , -0. 05 (3H, 
s), 0. 81 (9H, s), 0. 90 (3H, 2s), 1. 49 (3H, m) , 
2. 39 (lH,m), 2. 64-2. 86 ( 1 H, m) , 3. 21 (3H, 2 
s), 3. 76-4. 04 ( 1 H, m) , 4. 18 (lH,m). 4. 59 (1 
H, m) , 4. 67 (lH,m), 5. 12-5. 43 (2H, m), 6. 04 
(1H, m) , 7. 26 (1H, m), 7. 52-7. 81 (1 5H, m) , 7. 
90 (1H, m) , 7. 95-8. 04 (2H, m) , 8. 51 (1H, m) , 
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8 . 7 6 ( 1 H, m) . 

MS (FAB + ) m/z 9 17 (M + ) 

(b) (IS, 5R, 6S) -6- C (1R) -1- ( t -ff-fry* ^;v-> 

u;v^-^^) -2- Xi-¥*Y*^ (b:u^>-3->f ;v) 

gJgV [5, 1-b] ^7 N /- 2 =^lik] - 1 -*?-JV:ftJW^>- 2 -j^ 

(3S, 4R) -1- [7ij;Pt^r^AM-;i' ( h U 7ir;i/^^7-'J 
7 S » - 3- [ (1R) -1- (t-^^W^'Mt^) ^ 

- 4- { (1R) - 1-PW1/-2- [7-SM h=^> (tf'J^>-3- 

-r;i/) ,?ww^*V [5, l-b] f7^;-;v-2--f^] 

M T^^>- 2 -^"> 1 . 9 0gfch;Vx>2 0ml%Sn^ 3. 5 BtF^jbD 

>f- (4%^^7-;V/f^x^Vt?§{il) T"iilbt> (IS, 5R, 6S) 
-6 - [ (1R) -1- ( t — U )V^^ri/) - 2- 

\_7-*J* h*-> (bru^>-3--r;v) ;*?-;w 5. W [5, l-b] 

— )]/- 2 — r;i/] - i -*^\n/#;wv*>- 2 - j-a- 3-*;i/^>i7'j;i/ 1 . 

0 4g^lf;<, 

'H-NMR (CDC1 3 ) d : 0. 30 (6H, s), 0. 91 (9H, s). 
1. 27 (3H, d, J = 4. 4Hz), 1. 29 (3H, d, J=5. 5H 
zK 3. 22 (3H, s) > 3. 23 (3H, s). 3. 30 (1H, dd, 
J = 2. 7, 5. 5HzK 3. 35-3. 47 ( 1 H , mK 4. 23-4. 
33 (2H, mK 4. 68-4. 88 (2H, mK 5. 25-5. 30 (1 
H, m) , 5. 40-5. 50 ( 1H, m) > 5. 90-6. 05 (1H, m) , 
7. 23-7. 31 ( 1 H, mK 7. 90 (1H, sK 7. 90-7. 95 
(1H, mK 8. 31 (1H, sK 8. 51 (1H, dd, J=l. 6. 4. 
7Hz)> 8. 75 (1H, d, J = 2. 2Hz) 

(c) (is. 5R, es) -6- r (ir) -l- (t-yz-jvs?**-* 

->u;v^-^->) -2 - T7- (fcrus?>-3 — nv) 

yr T5. l-bl »7V-;i/-2-^^ - l -^f;^;w^>- 2 -jca- 
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(IS, 5 R, 6S) - 6- [ (1R) -1- (t-yz-frytf-JUS/Vfr* 
*ci/) -2- [ 7 -S^ ;* h (If U 3 --f ;V) ;*^;W^t?V 

[5, l-b] f-rV— ;v-2 — r;i/] - l -^^n/fc/wt^v- 2 -xa- 3 

5 0 m 1 b* 2 5 m IT? 3 HU 1 0 XAtttsKT^bfeo ^Jl^Mcflfc 

Th^77>f- (WK^^;i/-C^tH) T'MMbT (IS, 5R, 6S) -6- 

[ (1R) -l - (t 2/) -2 - [7- 

(try^>-3— 5b;i/#^;W^*V [5, l-b] ^-t\/-;v-2 — r 

(d) (IS, 5R, 6S) -6- [ (1R) -l-b Fp^x^] -2 

- r 7 - (tfu 3 --f;i/) a;i/fr'-;w l^V T5, l-bl^T^— ;i/ 

(is, 5R, 6S) - 6- [(1R) - l- (t -ff-frittmisVfrjt 
^s/) :c^;i>] - 2- [7- (K'j^v-3-^;i/) tj;i^— ;i/>f s^v [5, 

l-b] ^7^-^-2 — f;i/] - 1 -^5^;V*;W^^>-2 -ocA-3-*;i/ 
^>g7'j;i/0. 14g0Th7tN77>2ml»t^SO. 2 3ml> 
^ h^^;i/T>^:— «7A7;V^<J 1 M-t" fc. Kn77>M0. 7 2 

Tf#^tifeffi^^%^^u>by;i/7^^A^D-x' h^^y-Y— ( i o%^^^— ;i/ 

/WK:t^;i/T?§ffl) TliUt (IS, 5R, 6S) - 6- [ (1R) - 1 - 

tfn^yxfM - 2- [7- (if U 3 ->f ;v) A;vj}?-;H^^ 

[5, l-b] Z-TV—fr- 2 --f;V] - 1 -*3\>l/#;WV^>- 2-:cA-3 
-7j;i/^>^TU;i/6 0 . 3mglffe. NMRCiSM^I^ #12 6©# 

#f*glfl£-ifcbfco 
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#133: (3S, 4R) - 1 - [7'J;i/^^^M^>>M hU 7x-^ 

vf^-y^y) 2L£ik] - 3- C (1R) - l- (t-r^^f-;w>'j;vt 
>-3--f;i/) IjgV f5, l-bl ^7^;-;i/-2->f;H -2-^- 




COOAIIyl 



--r;v) [5 , l -b] ^■t-j-jvo. 25gt (3S, 4R) 

3 - [ (1R) - l- (t -:r^;i/^p<7-;i^> u;i/^-^->) x-f-JH -4 - 
[ (1R) -l - (^P-r;v^^#;i/#-;i') T-t?^>- 2 

>0. 6 3giDiiM6 6mg^fc, 

#134: (3S, 4R)-1- fT U )\s**is*i)V#=-)l' (h'J7i^MX 

^^_u^>) - 3- r (1R) - l- (t -^;v^p<^;i/->u;v^- 

^Sy) ^±M -4- f (1R) -l-^^;i/-2- f7-^ h^r^ (t^U^ 

>-3--r;v) j*^;w ^ffV rs , l-bl ^7V-;v- 2 ->f ;H -2-^- 
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COOAIIyl 



#j3 2mm(D^mtmmizvx, 2-^0^-7-^^ b*-^ (tru^>-3 

[5, 1 -b] f-T^J-JVO. 2 5 gi: (3S, 4R) 

3- [ (1R) -1- ( t - zf v * is - 4- 

[ (1R) -1- (4 h^^^>y-f ;v) tH* 

V>-2-*>0 . 6 6 g J; D *S-fb-&% 0 . 2 7g^fe. 

0113 5: (3S, 4R) -1- [7U;Vt^->^;V^-;V (hU7xr^7 

/fr^— - 3- [ (ir) - l- (t z^±Jk2J^Jkk. *2Jk*. 

-4 - { (1R) -1 2 - f7-^ h^r-> (If US* 

>-3->r;i/) ^ $ £2 C5. 1-bl 9-T^-)ly-2 -4)V\ -2-* 




#13 2|BlR©^fc|Blil^bT. 2-^D^-7-^h^> (tfU^>-3 
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--f;i/) *^;i/-r [5 , 1 -b] ^7^/-;i/0. 35gi: (3S, 4R) 

-1- [T'j^^A;^-^ (h'^xr^^^nj^v) - 
3- [ (1R) -1- ( t -^/WSM*-;^ V)V**ris) - 4- 

[ (1R) -l - (4 y^>^/-r ;v^-^f-->*;v^— ^;i/] 

2 i . o i g x d mmft&m o . 5ig&f#fco 



ff!13 6 : (3S, 4R) -1- [7';;i/t»->^;v^^ (hij7x-;v^ 



fcf-J w W « \ w ^ 9 * , — 1^ ^ £ - ! ^ ^ ^ ~ — Z — a—! ^ - — — — 

^ ^ - U ^ > ) p<^;i/] -3- C (1R) -4 




-T (1R) - 1 2- [7- (^>J^>-3--r;v) ;v-r ^ 




"J T5, 1-b] 2 — f;H - 2 - t+Vif-M 7 - 


2 




(3S, 4R) -1- ITV JV** *s ( h >; 7x-;i/*X^7->J 

^^-^] - 3- [ (1R) - l- (t ^ 

-4- [ (1R) - 1 -*^)\s- 2 - (^U^>-3- 

-ov) ^^w^v [5, i-b] 2 --r ;v) -2 -^v^^ 

;v] 1 1 3mgt^^;-^0. 5 ml T?§^U 

5NMO. 5mUMT4 5°CT- lRfFM^bfco ^^T*^bfe^> 5 

%sW7jc£an£**nbTim^^;i'2 omi-ettajb^o ^js^a**^ i o 

(^b^^V^ : 15:1) X-mM-tZZtlz&t)^ (3 S, 4 

R) -1- [7'JM^>*;i/» {b^xr^X^^ziJ^v) 
;V] -3- [ (1R) -4- { (1R) -l-*3-Jl 

-2- [7- (£y^>-3-^;i>) *;i/3tf^;W [5, 1-b] 
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2 --f - 2 -^V^^M 2 8 6mg^feo 

l H-NMR (CD CI a) 6:0. 9 6 (3H, d, J=6. 1Hz) , 1. 6 
7 ( 3 H , d , J = 6. 9 H z ) , 2. 43-3. 02 ( 3 H , m) , 3. 86 
-4. 1 8 (2H, m) , 4. 53-4. 70 (2H, m) , 5. 08-5. 5 
3 (2 H, m) , 6. 13 ( 1 H, m) , 7. 45 ( 1 H, m) , 7. 51-7. 
79 (16H, m) , 8. 23 ( 1 H , m) , 8. 79 (2H,m), 9. 71 
( 1 H, m) . 
MS ( F AB + ) Wz 7 5 7 (M + ) 

0U3 7 : (3S, 4R) -1- [7U;i/t»^^^ (b'j7x-;V»X 

^s^-u^v) - 3- C (1R) - l- {t^7±2k2J^±2k^liJ^L 

-4- r (1R) - l-* s 3-)\>-2- f7-y3ih^ (If US? 

>-3 — r;v) ^±2kdJ^2l ts» l-bi ^T\z-;i/-2 --r;i/l -2-*- 




2-^D^-7-^^h=¥-> (t:u^>-3 — r;v) trrnxw C5, l 

-b] ^TV^-^O . 3 8 s<Dy" h ^ t KD77>2mlgM- 3 5°C^^ 
U Cltlic^b^^;i/x'^^^'>AcD 0 . 89M-rb7bh*D77>Sttl. 

(3S, 4R) -1- [7U;m^*;i/»V (h ij7x-M7^7XiJr 

>) - 3- [ (1R) -1- (t ~^;v^^^;i/^U;i/^-=¥^» 

-4- [ (1R) -1- (4-^x^;i/7^y^>^^;i't^^*;i/^- 
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;V) T-t?3=-^>- 2 -*>Q . 88gOrh7th*n77>l. 5ml 

(5~ 1 0%^*y— ^/M^^iO (3S, 4R) - 

1 - [T'JM^i'AM-J!/ (hij7ir;i/^*7-'Jr» -3 
- [ (1R) -1- ( t -zrf-frSttf-frt'Vfrtti') x-f-JV] -4- [ (1 
R) - 1 2 - (lfU^>-3->r;V) \ & 

-J [5, 1-b] f7V-;V-2-^f;i/] - 2 Vif^l T-t?^>-2 

0 . 5 8 g^^tfeo 

1 H — NMR (CDC la) 6 : -0. 06 (3H, s)> -0. 04 (3H, 
sK 0. 81 (9H, s)> 0. 8-0. 9 ( 3 H , m) n 1. 2-1. 3 
(6H,m). 1. 4-1. 6 (3H, m) , 2. 6-2. 7 (1H, m) , 2. 
7-3. 0 (2H, m)s 3. 3-3. 5 ( 4 H , m) N 3. 7-4. 0 ( 1 H , 
m). 4. 1-4. 3 (lH,mK 4. 5-4. 7 ( 2 H , m), 5. 1-5. 
3 ( 1 H , m) . 5. 3-5. 5, 6. 0-6. 1 ( 1 H , m) N 7. 2-7. 
3 (1H, m)^ 7. 5-7. 7 (9H, mK 7. 7-7. 9 (6H, m). 
7. 9-8. 0 (2H, m), 8. 45-8. 55 (2H,mK 8. 7-8. 
8 (1H, m) 

ff!l3 8: (3S, 4R) -1- [7'J;m^M>^ (b'J7j^l/»^ 
^ - 'J ^ > ) -3- T (1R) -l-fch'P^^I -4- 

r (1R) - 1 2 - T7- (ifU^>-3 --r;t/) 7j;i/^;v-r^^ 

vr rs, l-bl ^7 y y-;v-2--r;i/1 -2 -t»vx^] r-e^^-2 



WO 2004/055027 



PCT/JP2003/016036 



98 




(3S, 4R) -l - [ti);^^*;^— ;v ( b ij7t-^*x*7= u 
7 s >) -3 - c (ir) - l- (t--mus>**-fri'V ^ 

-4- [ (1R) - 1 -^5^-2 - (tfU^>-3- 

>f;W [5, l-b] ^;-;v-2-^;v] - 2-**v*.?- 

;v] T-t£^>- 2 0 . 5 3 g©^^— ;v2 . 5 m 1 ?£?&Je:^?&-e 5 N 

-JttBft*** 2 . 5ml 5 0 °CT* 1 Kf^«# bfeo K^g-a-tJ^^ltW 

tifel^^ 'J * A 7 A ^ n ? h ^7 7 ^ - (2~7. 5%p<^y— )V/ 

-emmir2>z£i l z&t) us, 4R) -1- [>';;io*-=^>73;i/ 

(hU7i-;V*7s^7- 1 Jr» -3 - [ (1R) -1-th* 

D^>:c^;V] -4- [ (1R) -l-*^;V-2- [7- (tU^>-3--f 

;u) #;i/^;W [5, l-b] ^-t^-;p-2 — r;i/] -2-t#vx 

T-t?^>- 2 -^->0 . 4 1g» NMRtiSM^m 00 3 
6 gd^^JH £. — 3ffc b fe o 

39: (IS, 5R, 6 S) - 6 - T (1R)- l-bh'P^>x^l/l - 
2- T7- (bfU^>- 3 --r;i/) 73;i/fr'— ;W f5, 1-bl ±Z2lrz 

2 - l 2 -j^a- 3 -7j;i/^>^tu;v 
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(3S, 4R) -l - [ry^t^i/*;^-^ (h'j7i^i/*x^-'j 

7 i >) -3- [ (1R) -l-tKP^iM - 4- [ (1R) - 

i-*^;i/-2- [7- (t:u *J>- 3 ->f 3b;i/5F— ;w [5, 1 - 
b] W-;v-2->f;v] -2-^-=^v^^;v] t^^v- 2 -*->o . 7 

:ffimx-7-»=l : l&mX*$c&VT. (IS, 5R, 6S) - 6- [ (1R) 

-l-bf'D^i/i^v] - 2- [7- (t:u^>-3-^;i/) ;w 3. 

^ (; 5j i_b] f7^-2 — r;v] - l -^^-;v*;w^>- 2-^a 

#|J4 0: (3S, 4R) -1- IZJlJk^Jt^JkM^Jk (b'J7xr^ 
fr^- U5=>) ^5^;Vl - 3- f (1R) -1- (t-7*^^f^'J^t 
j^jjJ - 4- C ( 1R) - l-^^-;i/-2- T7- (tf 'jy>-3->f 

;v) y^f;i/bK7^;y-fM^^; [5, l-bl »y\/-;i/-2->f;v] - 

2 -t^rVxfM r-if^^V- 2 




[5, 1 -b] f7V-^0 . 1 8g©fh7hHD77>2mlit^J<*^ 
T*#r£PU ^nt^b^^^^^^^ACDO . 8 9M-r h7t h'D77>i 
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*&£0. 6 mitral HfiSf H$fflai#Ufco ^cd^^4&*-6 0°Ck:^ 
(3S, 4R) -1- \_TV)\,** : Z/*>)\siS—)\> (hij7i^^^7 

-U^>) - 3- [ (1R) -1- ( t -fv-frvtv-fr*/ U;v^=^ 

i>) - 4- [ (1R) -1- (4-^^^;i/T^y^>\/-r;i/^-^r^3b 

3M?*-5?>- 2 0 . 48gOfh7th'D77>l. 

2mlSMJ)D^ -4 5TIfr£^i;T*4Hff^T*#^£-frfco K/fo*H 

6 #««7f^ ISSlSUfci^ h U £A#^TJS&Sfei£U ftfckEft^^^A 

-Y- (5~7%^^y— ;i/X^b^^^>) "e)ltM-r^>^ tfc<t »3 (3S, 4 
r) — l — [TU;v^-^sx>b;v^-;i/ ( h u ? ^-ji^x^^ =- u p?^- 

^] - 3- [ (1R) -1- (t - 3i^;i/] -4 

- [ (1R) -i-^^;v-2- [7- (tr';^>-3 — < ^) ^^mb*^ 

^7YM^^; [5, 1-b] 2 - 2 -^-^rV^^-7V] 

T-lf5 : -^>-2-^->0. 2 1g^ffc, 

1 H — N MR (CDC 1>) 6 : -0. 06 (3H, s). -0. 02 (3H, 
m). 0. 83 (9H, s). 0. 9-1. 0 ( 3 H , m)s 1. 5-1. 6 
( 3 H , mK 2. 59 (6H, s K 2. 5-3. 0 (3H,mK 3. 8 - 
4. 1 (1H, mK 4. 1-4. 4 ( 2 H , m) > 4. 6-4. 8 (2H, 
m)s 5. 2-5. 4 (1H, m) N 7. 3-7. 4 (1H, m), 7. 5-7. 

7 (9 H, m) . 7. 8-7. 9 (6 H, mK 8. 0-8. 1 ( 1 H, mK 
8. 1-8. 3 (2H, m). 8. 65-8. 75 (1H, m) N 8. 9-9. 
0 (1H, m) 

094 1 : (IS, 5R, 6S) -6 - [ (1R) -1-b E 5 ±t^±A2 ~ 
2- [7- (tf uy>-3 ->f ;M ^M-;w^^; [5, 1-bl ±X±Lz 

;i/-2-^r;i/1 - l -p<^;i/:fr;wv^>- 2 3 -^;i/^>i7'j;i/ 
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(3S, 4R) -1- [TV )V **ci/J} )^=- ;V ( h U 7x-;i/^*7- y 

^» -3 - C (1R) - l- (t-^/i/SMfF/^y/M-*^) ^ 

-4- C (1R) -1-^^-2- [7- (try^>-3— 
h*^^/^>f ;w ^^PV [5, l-b] f-yV-fr- 2 --f -2-3-=* 

N -ffiM*** 1 m 1 ^iP^.. 5 0°CT* 8 BSISfltHibfco RJfc*&-&4&*#fiWzR 

A*ig*T?JE&ifc$£U *fckBfc&^*^£AT?$&«bfc« $SJt£@*bT (3 
S, 4R) -1- [7';;W^A^-^ (hij7i-;v^*7^'Jr» 
**\H/] - 3- [ (1R) -l-tHD^>xf;i/] - 4- [ (1R) - 1 

2 - [7- (K'J 3 --r;i/) ;W ^ £V [5, l-b] 9- 

ftfeo £ b;i^>5ml£;!ra;U 2. 5 BtBSMfcit^bfeo *ISE* 

^V>T?Si§) X*mUirZ>ZLhl l z& D (IS, 5R, 6S) -6- [ ( 1 R) - 

- 2- [7- (K»jy>-3->f/l/) 5. $r 

y [5, l -b] f-? s J— ;v- 2 -*f ;v] - l -^;i/:fc;w^>- 2 -xa- 

3 -:fc;i/#>R7y;i/6 4 .• lmg^ife. NMRCi^^fit #12 6© 
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HJ4 2 : (3S, 4R) -3 - [ (1R) -1- i±jz7±2k$L<LZ^k^lA 
rc?-;H -4- I (1R) - 1 -**)l-2- T7-^ (l^U 

*s>-3 - J )D >L±2kr£A£V E5, l-b] 2 - 2- 




COOpNB 



#13 2 fcgBtt©:£$£fcl5l8ftfc It, 2-:7n^E-7-$M b3^> (tf>;^>- 
3--r;i/) [5, 1 -b] Z-TV-JVO. 36gi: (3 S, 4 

r) - 3- [ (1R) - l- (t-^;v^^^^u;i/**s/) -4 
- [ (1R) -l - ( 4 - ^;i^7 ^ /^>^-f ;i/t^F^> A;^-^) 
-l - [4 -— hD^>^;i/^-^p^*;i/5K— ;i/ (hU7x^;p^^7-ij 

7*>) -r-g^-^V- 2 1 . 09giD (3S, 4R) -3- 

[ (1R) -l - (t -r/M/SM^/i/S/y ;i/^-= 3 P^) - 4- { (l 

R) - i-^;v-2- h*-> (tru^>-3 — f;i/) ^ 

V [5, l-b] *-T\?-J\/- 2 -'HI/] -2-*^V^^;V] - 1- C4- — 

1 H — N MR ( C D C 1 3) <5 : - 0 . 10 ( 6 H, m) , 0. 80 (9H, 2 
s) , 0. 96 (3H, m) , 1. 46 (3H, m) , 2. 6 4-2. 8 9 (3 
H, m) , 3. 53 (3H, 3s) , 3. 51-3. 93 (1H, m) , 4. 8 
2-5. 34 ( 2 H , m) , 6. 71 (2H, d, J = 8. 5Hz), 7. 26 
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( 1H, m) , 7 . 48-7. 91 ( 1 6 H, m) , 7. 99 ( 1 H, s), 8. 
20 (2H, d, J = 8. 5Hz), 8. 52 (1H, m) , 8. 75 (1H, 

m) . 

MS (FAB + ) m/z 10 12 (MH + ) 

m 4 3: (3 S, 4R)-3-r(lR)-l-b HPj^J^jk] - 4 - 

I (1R) - l -^<5f-;i/- 2 - T7- (t^U^>-3->f;u) jj^Urs-)^^ ~l ¥ 

■ 

V T5 , 1 -bl ^7^-;V- 2 - 2 -t»Vx^) - 1 - [4 

f^>- 2 



TBSO 




N O 

>=PPh 3 
COOpNB 




N O 

>=PPh 3 
COOpNB 



#j3 6 izmmcDjsmtmmteLT, o s, 4R) -3 - [ cir) - 1- 

(t -4- { (1R) -i-^^;v- 
2 _ [ 7 - ^ h =^> ( br u ^ >- 3 )]/) * ^;i/-r ^ *v C 5 , 1 - b ] 

lOmgi!) (3S, 4R) -3- [ ( 1 R) -l-bKD^>xf;i/] -4- 

{ (1R) - l 2 - [7- (tru^>-3~>r;v) #;i^-;w 

^ [5, l-b] ^-T\/-;V-2--f;V] -1- [4- — 

MS (F AB + ) m/Z 8 5 2 (MH + ) 



0U4 4 : (IS, 5R. 6S) -6- T (1R) - 1 - K P^S/J^H - 
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1 2 - r 7- (tfU^>-3 — f;i/) a;i/;r?~;i/^ 5.<PV f5, 1- 

bl ±Z2Zzz2k^2jzdJkl -l-*JM'i>-2-x.&-3-j!UV#>Wt (4 

^J3 0|3«©^«si:l^«K:b^ (3S, 4R) -3 - [ (1R) -1-kh* 
D^S/x.^] -4- { (1R) -l-**7l>-2- [7- (lfU^>-3-^ 
;V) [5, 1-b] 2 ;v] 

^l/} -1- [ 4 - n h n^V^l/t^^^M-^ (h'J7 m - 
U^V) T-lf^^V — 2— ^">8 4mg e fcD (IS, 5R, 6 S) -6 

- [ (1R) - 1 -t HD^r5y^^;i/] - 1 2 - [7- (tfV^>- 
3--f;V) j!jM-;H^^; [5, 1-b] f-TV-fr- 2 --f;i/] — 1 — 5t7 
;W^>-2 -JiA-3 -Jj)l>tf>® (4-^hD^>s;;i/) 4 8mg^L 
NMRfciSMiSl^ 033 0(Dfl*f*S*fc— Sfcbfco 
MS (FAB + ) m/z 5 7 4 (MH + ) 



ffi]4 5 : (3S, 4 R) - 1 - r7U;m->^;^-;V (hij7x-;v^^ 
7fr^-U^>) -3- (1R) -4- { (1 

R) -l-^;i/-2- [7 - (tfU 3 #;i^-;W^V [5, 

l-b] ?-tv—)v-2 — nvl - 2 -a-^y^^n y j e*-i?>-2-*> 



TBSO 




TBSO 



N (HO) 2 CHCOO-Ally1 



SOCI 2 
Pyr 



TBSO 




•N v O 
N— OH 

COOAllyl 




TBSO 



PPh 3 b 




HCI 




Y=PPh 3 
COOAllyl 
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(a) (3S, 4R)-l-[ bKP^f 

- 3- [ (1R) -1- (tert - g ±_ )W A ±_ )\s Ss V fr***/) J-^ 

- 4- f ( 1 R) - 1 -~*3-)V-2- f7 - ^ h=fr-> (tfU^>- 3 --f 
;*?-;W [5, 1-b] 7~T"J— )]y- 2 -^r;i/1 - 2 -^-^rVxf 

T;i/=f>#H^,T. (3S, 4R) - 3- [ (1R) -1- (te rt-^f 

frv*?-)^ u;m-3^>) -4- [ (1R) -l~p<^;i/-2- [7- 

V* h*-> (\fV^>-3--f^) [5, 1-b] ^T^J — 

2--f;i>] - 2 -^-=3fV^^;i/] T^5^S^>- 2 1 0 4mgCD h;i/^>0 . 
5ml51Wtfc:. ^?&T> 9'V**$'))/Wi7'V))/^Z>m l7k*n$3 4 5 mg© h 
;wn>l. 5ml»^7j(E^th'J^A2 6 6mg^ b;i^> 1 m 1 

fem. ^MJ£Bfc^ ^^@*-r^C^«Cc}:?5 (3S, 4R) -1- C (TV 

;v) tFDJp^^] - 3- [ (1R) -1- (tert- 

yj-jva^m*/ y ;i/^-=^^>) o^;v] - 4- [ (ir) -i-^^;v-2- 
[7-s>* b=^> (ku 3 --r;i/) *^;w [5, i-b] ^-tv 

(b) OS, 4R) -l - r (^u;i/^-^r->^;i/^-;i^) ^PD^f^ 
-3 - r (1R) - l- (tert u;v^-^^) - 

4- r ( 1R) - 1 -*?-)\'-2- (K'J^> - 3-*f ;v) p< 

f^kdLl^Z T5, l-bl 2 - 2 -a-=fry^;H 7^' 

T;V=?>»HMT. (3S, 4R) -1- [ (7'JM^^*M-^) fc. h* 
d^S^t^I'] - 3- [ (1R) -1- (tert-^^W;^* 
:c^;i,] - 4- [ (1R) -l-p<^;V-2- [7-^ h^> (*y$» 

-3--f;i/) **-;w^*V [5, l-b] 5-7 V— ;v-2-4frl - 

-5 0°C^^*Pbs tf'J^>0. 0 2 8ml©rh7tb'D77>l. 5mlt 
ffcfcffitfb?-:*"— ;i/0 . O25ml0rh7fch-P77>l. 5 m 1 $8*ft&JIB*febn 
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£feo -2 o°az^u^ ^(Dum-zmte lmsmnvtdo Rj&M&va&'r- h ^ 

4R) -1- C (j^V^^>ti;v^=.jV) ZrxiTi*?-)^ -3- [ (1R) - 
1- (tert-7^^fi^>ij;i/^» *-<f-)V\ -4- [ (1R) -1 

-^^-;i/-2- \_7 -v* y-**/ (if U 3 --r;v) *?-;w [5, 

1-b] W-/l/-2-^/l/] - 2 -^-^rV^^;p] T^5=-^>- 2 -^->© 

* 

(c) (3S, 4R) -1- [7'J^t»S/^;i/^ (hij7i-jl/^» 
7-Vt» - 3- f (1R) -1- (tert-/W^WJ 

^±2k] - 4- r (1R) - 1 2 - T7-^^ h^-> (If 

us»-3-^f;i/) *±2kfLL^Z T5, 1-bl ±T±Lz 2 z^tik] -2 

7;i/3f>#H^,T> (3S, 4R) -1- [ (7'J;W^^*;^-^) 

D^^] - 3- [ (1R) -1- (tert-^W^WJWV) 
3^1/ ] -4- [ ( 1R) - 1 -*?■))/- 2 - [7-S^ b=^> (tf >J^>-3 

— p<?-;w^#V [5, l-b] ^-W— ;v- 2 -f;v] -2-^-^v^ 

7^^>-2-t>Offli»©^^^;i'A7^ K 2 ml ^13^ 

mhtco mm^m-cmmv. mmm*&fa&M&^w&\siz'&> mummer 

^i/«)A«lfeo »jft*S*-rscii:t:J:D (3S, 4R) -1- [7'J;v 

^-^^>*;v^-;i/ (hij7i-Mx*7-'Jr» - 3- [ (1R) 

-1- (tert-7*^^f;^>'JW^) - 4- [ (1R) - 

2- 17 -V* (tf »;^>-3— Y^) pWWS^V [5, 

l-b] ?-tv— ;v-2 — oi/] - 2 -^v^^v] t^^>~2-^->© 

(d) (3S, 4R) -l- [TU;i/^-^->7j;i/^-;i/ ( m 

^ - U ^ > ) -3- (1R) -l-bKP»->x^1 -4- I (1 

R) - 1 2 - r 7 - (If U^>-3 z^lik) %Jk2£=Jk±lJ£2l T5, 
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1 -bi ^tv— ;i/-2 -4 -2-*-*y3^-;H y-g^>-2 

(3S, 4R) -1- lTV)V***s*>frtf— (h';7i-;V^^7-U 
5 s » - 3- [ (1R) -1- (tert-ZW^WJM^ 

>» -x.m] -4- [ (1R) -l-^^;V-2- [7-iM h=a^> (*U5» 

-3--r;v) *?\>w 5. ^v* [5, l-b] ^7^;-;v-2->f;v] 

yx.^-;i/] T-tf^^V- 2 -3->CD**y— ;V 1 m 1 Id 5 N 7k?§*& 1 m 1 

*finit. 4 5°c-^3 o#iig«t#bfco Rj«fi^«r*S»**Tflfc^bM^^;uk 

£> ftfe^^ ^> U * y 7A^D?h^77^f -tilt & £ £ £ D > 

(3S, 4R) -1- [TU;i/>=^^*;V>Jt— ;V (hU7xrMX*7-iJr 
>) - 3- ( 1 R) - 1-fc Kp*^3VI/] - 4- { (1R) - 1 - 

*?-)]s-2- [7- (tfU^>-3 — f;W *;^-M^^V [5, l-b] 
^•7^-^-2-^^] T*£?-t?>-2-jr>%:3 Omg 

HJA-1 : -3frYb (IS. 5R, 6S) - 2- T7- ( 1-W^^^- 

u yzi7A-3 z^LM *JkM=JkdA^2l L5_, l-b] »7V-^-2 
--y;v] - 6- r (1R) - i -fc HPjL^±2k3 - 1 -^;v:ft;w^>- 

2 -3^a- 3 - >b;i/^>^T';;v 

(IS, 5R, 6S) - 6- [ (1R) - 2- [7 

- (tru^>-3--r;v) ?b;i/#-;w s^V [5, l-b] f7^;-;v- 2 - 

_ 1 - ^^;^;w^y - 2 -:nA-3 -77;1/^>^T U ;H . 4 6g® 
^^y— ;i/4. 5mliIfc2-3-P7^b7U , l. 13g*SD^ 4 0°C 
T*2 2^P^m#bfeo ^ ^ y 8 m 1 ^JDtTf fl UfcSJiBI^ii x ^ 

;vi 8 0ml^^TbTt#^ttfel&*^^t-§^i:l-J:t)3'Xb (1 S, 5R, 

6S) - 2- [7- ( l -*;w^w ^^l/tru^— ^a-3 — f;v) 

— ;w 5. W [5, i-b] fr;-;b-2-^f^] - 6- c (ir) - i - 1 
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KP^^^t,] - l -t^frtifys^y- 2 -oca- 3 -^;i/tK>^tu;i/ l . 

8 0 g£f#fco 

1 H — NMR (DMSO-de) d : 1. 18 (3H, d, J = 6. 3 Hz). 1. 

24 (3H, d, J = 7. 1Hz) N 3. 43 (1H, dd, J = 2. 5, 5. 

5 H z ) N 3. 74-3. 85 ( 1 H , mK 3. 98-4. 35 ( 1 H , m). 

4. 35 (1H, dd, J = 2. 7, 9. 6Hz). 4. 7 0-4. 9 0 (2H, 

m) N 5. 17 (1H, d, J = 5. 2 H z) N 5. 23-5. 39 ( 1 H, 

mK 5. 42-5. 5 0 . ( 1 H , mK 5. 55 (2H, s K 5. 90-6. 

03 ( 1 H, m) , 7. 76 (1H, s), 8. 07 (1H, s), 8. 37 
(1H, dd, J = 6. 3, 8. 2 Hz). 8. 58 (1H, s). 8. 71 
(1H, s) N 9. 15 (1H, d, J = 6. 3Hz). 9. 58 (1H, d, 

J = 8. 2Hz) „ 9. 7 6 (1H, s) 

ffiJA-2 : (IS, 5R, 6S) - 2- [7- jl^zMJk2^dJkA±Jk^l 

*j=.?p A- 3 -«f;v) *2}d$=JkJ-$J£± T5, 1-bl ^T^~;v-2--f 

;H -6 - r (1R) - 1 -fc pp^->xf;v] - 1 -^3=-;t/:fe;W^>- 2 - 
V* H > 0 . 2 8g, If 0 . 13g, fi; >m h U 0 . 06ml (DtK 

imi, f h 7 1 k n 7 7 > 3 m i ii^ i^t i o ^pii# i mmu* 

(IS, 5R, 6S) - 2- [7- ( 1 -:ft;wt^-f >J £A-3 

a;^-;h^^; [5, l-b] ^7y-;i/-2-^;i/] - 6- 

[ (1R) -l-bh'D^>>xf;i/] - 1 -^;i/£;w^>- 2 — ^ A — 3 — 

*;i/3jf>^TU;i/0. 6 6g^M4 0°Cf2^I#bfeo 

IST'3 0^IWU ^bfcM^tttSC^tctf) (IS, 5R, 6S) - 

2- [7- ( l -*;w^^f u^^»>a- 3 --f;i/) -tjji-tf— ;w ^ 

^ [5 , l-b] ;i/-2 --r;i/] - 6 - [ ( l R) -i-tFn^> 

0. 4 7g£f#fc 0 £03ffi)liM#J£7j<2 ml U ?US0. 4 5//m©7-f 
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0. 5mKD7KT*3[|^#U 4°CT« 1 2 R$ 

R88fc#Lfco ^DfctfclS*5*3l'ra^i:ic:<fc D (IS, 5R, 6S) - 2 - 

[7- ( i-#;w^^;v.*?-;i'^y^:=-'>A-3-'i , ;i/) ^ 

[5, 1-b] ^•7 ? ^~;i/-2--f;V] - 6- [ (1R) -1-b h*Ddp>>x.5^ 

- 1 -p<^-;V5b;W^>- 2 -^A- 3 -A;i/3^^r^l/— h 0 . 3 5g^# 

1 H — NMR (DMSO-de) : 1. 15-1. 25 (6H, mK 3. 15 
(1H, dd, J = 2. 7, 6. 9Hz)s 3. 43-3. 53 (1H, mK 
3. 90-4. 00 (1H, m)> 4. 10 (1H, d, J = 2. 5, 9. 3H 
z) s 5. 07 (1H, d, J = 5. 2HzK 5. 0 7 - 5. 2 0 (2H, 
m). 7. 75 (1H, s), 8. 28 (1H, s). 8. 34 (1H, sK 
8. 31-8. 36 (2H, m) , 9. 15 (1H 3 d, J = 6. 3HzK 9. 
51 (1H, d, J = 8. 2Hz), 9. 79 (1H, s) 

ff]A-3 : (IS, 5R, 6 S) -2- f 7 - ( 1 - jj;W^-f ?-;i/b' ) 

2=: frA- 3 -^r;i/) ^ gV T5, 1-bl 

- 6- C (1R) -l-bFP^>x^] - 1 -^5^:ft;W^>- 2 - 
J. A - 3 — — h 

2 -7n;V-;i/ : 2k= 3 : 2*B$j3 2 Omltif 6. 7 2g, N-^^V 
7-'J>10. 4m!U hUxf^77>f h4. 8 m 1 &Jg&in*.x mm% 

S7;^>iibtil"? 1 5^m#bfc^ »^^>>ao . 9 0g^sn 

^. 1 0^«j$bfeo iCSE^tKlH-^b ( 1 S 3 5R, 6S) -2- [7 

- ( 1 -A;i/W;Mf;nfU ^-r>A- 3 ->r ;V) ;W * #V [5, 

l-b] ^7^;-;i/-2->f;i/] - 6- [ (1R) - 1 -t h*Ddp->oi^;i/] - 
l - ^f ;i/*;wk> - 2 -xa - 3 - *M>i7 >j;i/5 9.3 1 g®2-y 

n/w-;i/ : tK=3 : 2It4 0 0 m 1 $g*£2jD;t 3 0 "07! 1 B#IH»#bfc 0 S 
M^fcfc2-7D;V-;i/8 Oml^JPx, »tK^T 1 B#ra»J*bfc«£fcfc 
«4iS(U tf*S3bfc 2-7"p;V-^ :7jc=2 : IS* 2 6 5mL 2-7° 
n;v-;i/5 3mls T-fe h > 1 0 6 m 1 TM^tl. £ £ fc«k *) (IS, 5 



WO 2004/055027 



PCT/JP2003/016036 



110 

R, 6S) - 2- [7- ( 1 -#;W\-^-f;M^;^y ^-r>A- 3 --T;i/) # 
frtf^frj * W [5, 1-b] -J ;i>] -6- [ (1R) -1 

- t h*D^->ac^-;v] - 1 )]/n^y~ 2 -re A - 3 -ti JV^^-^U — 

h7. 168g§Hfeo N M R K: «k * *g^tt N &]A- 2 0^Ii:-ltl 

1 H — NMR (DMSO-de) d : 1. 15-1. 25 ( 6 H, mK 3. 15 
( 1 H, dd, J = 2. 7, 6. 9 H zK 3. 43-3. 53 (1H, m). 
3. 90-4. 00 ( 1 H, m) , 4. 10 (1H, dd, J = 2. 5, 9. 3 
Hz), 5. 07 (1H, d, J = 5. 2HzK 5. 0 7- 5. 2 0 (2 H, 
m)s 7. 75 (1H, sK 8. 28 ( 1 H , s), 8. 34 ( 1 H , s K 
8. 31-8. 36 (2H,mK 9. 15 (1H, d, J = 6. 3 H z ) N 9. 
51 (1H, d, J = 8. 2Hz) N 9. 79 (1H, s) 
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R'*<fctfR 3 i*s & (i) -efemzti&ft&tmm-e&t). 

R 4 i±, 

■ 

m&m-r-fr, r^wr^-k^o-c- (cho cctn 

9. 5£ (1) 4><0Y 30*36 P (CeH 5 ) sT^§, l«I8Hfi«(!)m 

11. 5$ (4' ) ©fls£4&*T8BxfI (c) ^«fc7j? (d) fc:<fc 
(c) TIBS: ( 1 4) <Dfc&mit^ tf;v^ t^-^— ^^fflv>T^;i-^;Wbb 

Ts TIBS; (18) (Dflj&%>*m : 
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TIBS; (8) (Dfc&yot, (10) (D<b^^fe{±^©S^tt^ffit)i: 




(8) 



HC( = 0)-COOR 2 (10) 




P (R 3 ) a (13) 



WO 2004/055027 



PCT/JP2003/016036 



119 



19. a; (i) i£©y#»p (c 6 Hs) 3 -e&3. m&mi 8izmm<D7i®io 



20. 5£ (8) ©fls-&4fcr&TfBxg (f) fcckDf#£;ih£££>&;r^A,-e& 

5s urea i 8 \zmm<Djjm : 

(f) TSa^ (6' ) <D4h&QQ^ -FKtlV&mM^ tJfcfcJu 8i2£:fe<fcTfI 




WO 2004/055027 



PCT/JP2003/016036 



120 




(7) 



r 1 1 j±> Tkm^oumM^m.^, 

2 1. TfB5£ (2) CD^bAtJ©^^T-^>oT. 




(2) 



2 2. 5$ (1) ^©Y^miH^&S. 2 lfcfB^CD^o 

2 3. #;un^*AJl£^£-£&4ra£ N 5£ (1) (Dlh^Wt, 



WO 2004/055027 



PCT/JP2003/016036 



121 

(2 1) Olh&%V£&5iJfo$-&Z>Z£lz&-z>Tft5, M^M2 2 izmmo^m : 
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